Method for Recognizing Request for Data Transmission By Mobile/Base 
Station RRC Using Network Transfer Device 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a method for recognizing a request for 
data transmission by a mobile/base station Radio Resource Control 
(RRC) using a network transfer device. More specifically, the present 
invention relates to a method for recognizing a request for data 
transmission by a mobile/base station RRC through data 
communications between mobile/base station packet data convergence 
protocols (PDCPs) or radio link controls (RLCs) used as the network 
transfer device capable of recognizing the request for data transmission. 

Description of the Related Art 

[0002] In general, the RRC state of a mobile/base station that is in use can be 
divided into four states, i.e., a CELLDCH state, a CELLFACH state, a 
CELL_PCH state, and a URA_PCH state. 

[0003] Packet data such as Internet traffic are transferred in the CELL DCH 
(using a dedicated channel DCH) or CELL_FACH (using a forward access 
channel FACH as a common channel) states. Subsequently, when the 
request for traffic transmission is temporarily interrupted, the CELL_DCH 
or CELL_FACH state is transitted to the CELL_PCH or URA_PCH state 
without disconnection of channels, then all the mobile channels are 
disconnected but the paging channels PCH. The reason that the RRC 
state transits to the CELL_PCH or URA_PCH state without disconnection 
of channels in this process is that Internet traffic is characterized by 
intermittent transmission, and the initial access overhead between the 
mobile station and the base station has to be reduced during a second 
connection of channels. Hence, when the user requests data 
transmission in the CELL_PCH or URA_PCH states, the RRC state 
transits to the CELL_FACH state for data retransmission. This state 



transition is already disclosed in the prior art. 
[0004] However, such a state transition according to the prior art makes it 
impossible to efficiently utilize the CELL_PCH or URA_PCH states 
because there is no method for recognizing the user's request for data 
transmission. This causes some problems such as an inefficient use of 
radio resources (i.e., continuously in the CELL_FACH state while not in 
use) and an initial access overhead (i.e., disconnection while not in use). 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide a method for 
recognizing a request for data transmission using message 
communication method between mobile/base station PDCP, or RLC and 
RRC, that is, network transfer devices capable of recognizing the request 
for data transmission from an up link (i.e., mobile station) or a down link 
(i.e., base station) 

[0006] In one aspect of the present invention, there is provided a method for 
recognizing a request for data transmission by a mobile/base station RRC 
(Radio Resource Control) using a network transfer device, by which the 
mobile/base station RRC can recognize the request for data transmission 
using the network transfer device in a state where recognition of the 
request for data transmission is disabled, the method including: (a) the 
mobile/base station RRC setting the network transfer device in a suspend 
state; (b) the network transfer device recognizing the request for data 
transmission to an up/down link in the suspend state, and sending a 
message to the mobile/base station RRC to inform the mobile/base 
station RRC that it recognizes the request for data transmission; (c) the 
mobile/base station RRC recognizing the request for data transmission 
according to a received message from the network transfer device and 
transiting to an active state; and (d) the network transfer device transiting 
to the active state using the mobile/base station RRC. 

[0007] In another aspect of the present invention, there is provided a system 
for controlling a mobile/base station radio resource, the system including: 



a unit for enabling a mobile/base station RRC to recognize a request for 
data transmission in a state where recognition of the request for data 
transmission is disabled; a unit for setting a network transfer device in a 
suspend state using the mobile/base station RRC; a unit for causing the 
network transfer device to recognize the request for data transmission to 
an up/down link and sending a message to the mobile/base station RRC 
to inform the mobile/base station RRC that the network transfer device in 
the suspend state recognizes the request for data transmission; a unit for 
causing the mobile/base station RRC to recognize the request for data 
transmission and transit to an active state according to a received 
message from the network transfer device; and a unit for transiting the 
network transfer device to the active state using the mobile/base station 
RRC. 

[0008] The term "RRC" as used herein means a radio resource control 
protocol of the mobile/base station; the term "RLC" as used herein means 
an RLC (Radio Link Control) protocol control network of the mobile/base 
station used as a network transfer device; the term "PDCP" as used 
herein means a PDCP (Packet Data Convergence Protocol) control 
network of the mobile/base station as another network transfer device; the 
term "PDCP suspend request message" as used herein means a 
message CPDCP-SUSPEND-REQ sent from the mobile/base station 
RRC to set the PDCP as a network transfer device of the present invention 
in the suspend state; the term "PDCP suspend complete message" as 
used herein means a message CPDCP-SUSPEND-CNF for informing the 
mobile/base station RRC that the PDCP is in the suspend state according 
to the PDCP suspend request message; the term "PDCP data 
transmission request recognizing message" as used herein means a 
message CPDCP-RESUME-IND sent from the PDCP to inform the 
mobile/base station RRC that the PDCP in the suspend state recognizes 
the request for data transmission from the up/down link; the term "PDCP 
resume request message" as used herein means a message CPDCP- 
RESUME-REQ sent from the mobile/base station RRC in the active state 



upon receiving the transmission request recognizing message to transit 
the PDCP from the suspend state to the active state; the term "RLC 
suspend request message" as used herein means a message CRLC- 
SUSPEND-REQ sent from the mobile/base station RRC to set the RLC in 
the suspend state; the term "RLC suspend complete message" as used 
herein means a message CRLC-SUSPEND-CNF for informing the 
mobile/base station RRC that the RLC is in the suspend state according 
to the RLC suspend request message; the term "RLC data transmission 
request recognizing message" as used herein means a message CRLC- 
RESUME-IND sent from the RLC to inform the mobile/base station RRC 
that the RLC in the suspend state recognizes the request for data 
transmission from the up/down link; and the term "RLC resume request 
message" as used herein means a message CRLC-RESUME-REQ sent 
from the mobile/base station RRC in the active state upon receiving the 
transmission request recognizing message to transit the RLC from the 
suspend state to the active state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The accompanying drawings, which are incorporated in and constitute 
a part of the specification, illustrate an embodiment of the invention, and, 
together with the description, serve to explain the principles of the 
invention: 

[0010] FIG. 1 is a diagram illustrating a method for recognizing a request for 
data transmission by a mobile/base station RRC using a network transfer 
device in accordance with an embodiment of the present invention; 

[0011] FIG. 2 is a flow chart illustrating an operation of the mobile/base station 
PDCP used as the network transfer device shown in FIG. 1; 

[0012] FIG. 3 is a diagram illustrating a process for state transition of the 
PDCP according to a request for data transmission from the up link; 

[0013] FIG. 4 is a diagram illustrating a process for state transition of the 
PDCP according to a request for data transmission from the down link; 

[0014] FIG. 5 is a flow chart illustrating an operation of the mobile/base station 
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RLC used as the network transfer device shown in FIG. 1 ; 
[0015] FIG. 6 is a diagram illustrating a process for state transition of the RLC 

according to a request for data transmission from the up link; and 
[0016] FIG. 7 is a diagram illustrating a process for state transition of the RLC 

according to a request for data transmission from the down link. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0017] In the following detailed description, only the preferred embodiment of 
the invention has been shown and described, simply by way of illustration 
of the best state contemplated by the inventor(s) of carrying out the 
invention. As will be realized, the invention is capable of modification in 
various obvious respects, all without departing from the invention. 
Accordingly, the drawings and description are to be regarded as 
illustrative in nature, and not restrictive. 

[0018] Hereinafter, a method for recognizing a request for data transmission 
by a mobile/base station RRC using a network transfer device according 
to an embodiment of the present invention will be described in detail with 
reference to the accompanying drawings. FIG. 1 shows a method for 
recognizing a request for data transmission by a mobile/base station RRC 
using a network transfer device in accordance with the embodiment of the 
present invention. As illustrated in FIG. 1, the network transfer device 
according to the present invention includes a mobile/base station PDCP 
120 and a mobile/base station RLC 130. 

[0019] Now, a description will be given to a method for recognizing a request 
for data transmission by a mobile/base station RRC 110 using the 
mobile/base station PDCP 120 as a network transfer device. 

[0020] To transit from a suspend state (i.e., CELL_PCH or URA_PCH state) 
where recognition of a request for data transmission is disabled, to an 
active state (i.e., CELL_FACH state) where recognition of a request for 
data transmission is enabled, the mobile/base station RRC 110 sends a 
PDCP suspend request message to the mobile/base station PDCP 120 
so as to transit the mobile/base station PDCP 120 to the suspend state in 
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which the mobile/base station PDCP 120 can recognize a request for data 
transmission from a down/up link. Upon receiving the PDCP suspend 
request message, the mobile/base station PDCP 120 enters the suspend 
state and sends a PDCP suspend complete message to the mobile/base 
station RRC 110 to inform the mobile/base station RRC 110 of its 
transition to the suspend state. Upon receiving a request for data 
transmission from the up link (i.e., data transmission on a path from the 
mobile station to the base station) or the down link (i.e., data transmission 
on a path from the base station to the mobile station, the mobile/base 
station PDCP 120 in the suspend state sends a PDCP data transmission 
request recognizing message to the mobile/base station RRC 110 to 
inform the mobile/base station RRC 110 of the request for data 
transmission. As such, the mobile/base station RRC 110 that otherwise 
cannot recognize the request for data transmission is enabled to 
recognize the request for data transmission from the up/down link. 
Subsequently, upon receiving the PDCP data transmission request 
recognizing message, the mobile/base station RRC 110 transits from the 
suspend state in which it cannot recognize a request for data 
transmission to the active state (i.e., CELLFACH state) in which it is 
enabled to recognize the request for data transmission. The mobile/base 
station RRC 100 then sends a PDCP resume request message to the 
mobile/base station PDCP 120 so that the PDCP 120 transits from the 
suspend state to the active state. 
[0021] Next, a description will be given to a method for recognizing a request 
for data transmission by the mobile/base station RRC 110 using the 
mobile/base station RLC 130 as a second network transfer device. 
[0022] To transit from a suspend state (i.e., CELL_PCH or URA_PCH state) 
where recognition of a request for data transmission is disabled, to an 
active state (i.e., CELL FACH state) where recognition of a request for 
data transmission is enabled, the mobile/base station RRC 110 sends to 
the mobile/base station RLC 130 an RLC suspend request message for 
setting the mobile/base station RLC 130 in the suspend state in which the 
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mobile/base station RLC 130 can recognize a request for data 
transmission from the down/up link. Upon receiving the RLC suspend 
request message, the mobile/base station RLC 130 enters the suspend 
state and sends an RLC suspend complete message to the mobile/base 
station RRC 110to inform the mobile/base station RRC 110 of its 
transition to the suspend state. Upon receiving a request for data 
transmission from the up link (data transmission from the upper radio 
data transmission network, i.e., from the mobile station to the base 
station) or the down link (data transmission from the lower radio data 
transmission network, i.e., from the base station to the mobile station), the 
mobile/base station RLC 130 in the suspend state sends an RLC data 
transmission request recognizing message to the mobile/base station 
RRC 110 to inform the mobile/base station RRC 110 of the request for 
data transmission. As such, the mobile/base station RRC 110 that 
otherwise cannot recognize the request for data transmission is enabled 
to recognize the request for data transmission from the up/down link. 
Subsequently, upon receiving the RLC data transmission request 
recognizing message, the mobile/base station RRC 110 transits from the 
suspend state in which it cannot recognize a request for data 
transmission to the active state (i.e., CELL FACH state) in which it is 
enabled to recognize the request for data transmission. The mobile/base 
station RRC 110 then sends an RLC resume request message to the 
mobile/base station RLC 130 to transit the RLC 130 from the suspend 
state to the active state. 

[0023] Now, a detailed description will be given to a method for recognizing a 
request for data transmission by the mobile/base station RRC 110 using 
the network transfer device in accordance with the above aspect of the 
present invention. FIG. 2 is a flow chart illustrating an operation of the 
mobile/base station PDCP shown in FIG. 1. 

[0024] First, the mobile/base station PDCP is in the active state where it can 
recognize a request for data transmission from the up/down link, in step 
S210. Upon receiving a PDCP suspend request message from the 
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mobile/base station RRC, in step S220, the mobile/base station PDCP 
enters the suspend state according to the PDCP suspend request 
message in step S230. Subsequently, the mobile/base station PDCP in 
the suspend state operates according to the received message. If the 
mobile/base station PDCP receives a PDCP data transmission request 
message from the upper radio data transfer network, in step S240, it 
sends a PDCP data transmission request recognizing message to the 
mobile/base station RRC to inform the mobile/base station RRC of the 
request for data transmission, in step S241. Otherwise, if the mobile/base 
station PDCP receives a PDCP resume request message from the 
mobile/base station RRC, in step S250, it enters the active state according 
to the received message in step S260. 
[0025] Now, a detailed description will be given to a process for state 
transition of the PDCP according to a request for data transmission from 
the up link in the above-stated operation of the PDCP as a network 
transfer device. FIG. 3 shows a process for state transition of the PDCP 
according to a request for data transmission to the up link. 
[0026] First, the base station RRC sets the base station RLC, belonging to 
the lower protocol network of the PDCP, in the suspend state, in step 
S311, and receives a suspend complete message from the base station 
RLC, in step S312. The base station RRC sets the base station PDCP in 
the suspend state, in step S313, and sends a message to the mobile 
station RRC to inform the mobile station RRC that the base station 
PDCP/RLC is in the suspend state, in step S314. The mobile station RRC 
receives a corresponding message from the base station RRC and sets 
the mobile station RLC and the mobile station PDCP in the suspend state 
in the same manner as the base station RRC. That is, the mobile station 
RRC sets the mobile station RLC in the suspend state, in steps S315 and 
S316, and then sets the mobile station PDCP in the suspend state, in 
step S317. Subsequently, the mobile station RRC sends a suspend 
complete message to the base station RRC, in step S318. 
[0027] Upon receiving a request for data transmission to the up link after the 
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completion of setting the suspend state, the mobile station PDCP in the 
suspend state sends a PDCP data transmission request recognizing 
message to the mobile station RRC to inform the mobile station RRC of 
the request for data transmission, in step S319. The mobile station RRC 
sends a cell update message to the base station RRC for a transition to 
the active state, in step S320. The base station RRC enters the active 
state according to the received cell update message and sends a data 
transmission request recognizing message to the base station RLC, in 
step S321, and then to the base station PDCP, in step S322. 
Subsequently, the base station RRC sends a message to the mobile 
station RRC to inform the mobile station RRC of the base station's 
transition to the active state, in step S323, accordingly, the mobile station 
RRC also enters the active state and sends a complete message to the 
base station RRC, in step S324. 
[0028] Now, a detailed description will be given to a process for state 
transition of the PDCP according to a request for data transmission to the 
down link in the above-stated operation of the PDCP. FIG. 4 shows a 
process for state transition of the PDCP according to a request for data 
transmission to the down link. 
[0029] The process for setting the mobile/base station PDCP and RLC in the 
suspend state by the mobile/base station RRC is the same as described 
in FIG. 3 and will not be described. 
[0030] Upon receiving a request for data transmission to the down link, the 
base station PDCP, which is set in the suspend state by the mobile/base 
station RRC and thereby disabled to recognize a request for data 
transmission, sends a PDCP data transmission request recognizing 
message to the base station RRC to inform the base station RRC about 
the request for data transmission, in step S411. The base station RRC 
receiving the PDCP data transmission request recognizing message 
sends a paging type I message to the mobile station RRC for a transition 
to the active station, in step S412. The base station RRC receives a 
corresponding cell update message from the mobile station RRC, in step 
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S413, and performs a transition to the active state according to the 
received message. The base station RRC sends a PDCP resume 
request message to the RLC so that the base station RLC enters the 
active state, in step S414. The base station RRC sends a cell update 
confirm message to the mobile station RRC, in step S415. The mobile 
station RRC receiving the corresponding message enters the normal 
state and sends a PDCP resume request message to the mobile station 
PDCP, in step S416. Thus the mobile station PDCP transits to the active 
state according to the received PDCP resume request message, and the 
mobile station RRC sends a PDCP suspend complete message to the 
base station RRC, in step S417. 

[0031] Finally, an operation of the mobile/base station RLC as a network 
transfer device according to the present invention will be described as 
follows. FIG. 5 is a flow chart illustrating an operation of the mobile/base 
station RLC shown in FIG. 1. 

[0032] As illustrated in the figure, the mobile/base station RLC is in the state 
(i.e., CELL FACH state) where it can recognize a request for data 
transmission to the up/down link, in step S510. Upon receiving an RLC 
suspend request message from the mobile/base station RRC, in step 
S520, the mobile/base station RLC enters the suspend state in step 
S530. Subsequently, the mobile/base station RLC in the suspend state 
operates according to the received message. If the mobile/base station 
RLC receives an RLC data transmission request message from the up 
link, in step S540, it sends an RLC data transmission request recognizing 
message to the mobile/base station RRC to inform the mobile/base 
station RRC of the request for data transmission, in step S541. Otherwise, 
if the mobile/base station RLC receives an RLC resume request 
message from the mobile/base station RRC, in step S550, it enters the 
active state (i.e., the data transfer ready state), in step S560. 
[0033] Now, a detailed description will be given to a process for state 
transition of the RLC according to a request for data transmission to the 
up link in the above-stated operation of the RLC as a network transfer 
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device. FIG. 6 shows a process for state transition of the RLC according to 
a request for data transmission to the up link. 
[0034] The process for setting the mobile/base station RLC in the suspend 
state by the mobile/base station RRC is the same as illustrated in FIG. 3, 
excepting the process for setting the mobiie/base station PDCP in the 
suspend state, and will not be described here. 
[0035] Upon receiving a request for data transmission to the up link in the 
state where recognition of a request for data transmission is disabled, the 
mobile station RLC sends an RLC data transmission request recognizing 
message to the mobile station RRC to inform the mobile station RRC of 
the request for data transmission, in step S611. The mobile station RRC 
then sends a cell update message to the base station RRC for a 
transition to the active state (e.g., the CELL FACH state), in step S612. 
The base station RRC enters the active state according to the received cell 
update message and sends a cell update confirm message to the mobile 
station RRC, in step S614. Subsequently, the mobile station RRC enters 
the active state according to a corresponding message and sends a 
complete message to the base station RRC, in step S615. 

[0036] Now, a detailed description will be given to a process for state 
transition of the RLC according to a request for data transmission to the 
down link in the above-stated operation of the RLC. FIG. 7 shows a 
process for state transition of the RLC according to a request for data 
transmission to the down link. 

[0037] The process for setting the mobile/base RLC in the suspend state by 
the mobile/base station RRC is the same as shown in FIG. 3, excepting 
the process for setting the mobile/base station PDCP in the suspend 
state, and will not be described here. 

[0038] Upon receiving a request for data transmission from the down link in 
the state where recognition of a request for data transmission is disabled, 
the base station RLC sends an RLC data transmission request 
recognizing message to the base station RRC to inform the base station 
RRC about the request for data transmission, in step S711. The base 
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station RRC receiving the RLC data transmission request recognizing 
message sends a paging type I message to the mobile station RRC for a 
transition to the active station, in step S712. The base station RRC 
receives a corresponding cell update message from the mobile station 
RRC, in step S713, and performs a transition to the active state according 
to the received message. The base station RRC sends a cell update 
confirm message to the mobile station RRC, in step S714. The mobile 
station RRC receiving the corresponding message enters the active state 
and sends a complete message to the base station RRC, in step S715. 

[0039] While this invention has been described in connection with what is 
presently considered to be the most practical and preferred embodiment, 
it is to be understood that the invention is not limited to the disclosed 
embodiments, but, on the contrary, is intended to cover various 
modifications and equivalent arrangements included within the spirit and 
scope of the appended claims. 

[0040] As described above, the present invention makes use of message 
communications between the mobile/base station RRC and the 
mobile/base station RLC/PDCP that is capable of recognizing a request 
for data transmission to the up/down link, efficiently using the radio 
resources (i.e., not in the CELL FACH state while not in use) and 
reducing the initial access overhead (i.e., disconnecting while not in use). 
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